ABSTRACT
INTRODUCTION
The latest report of thyroid cancer incidence in Malaysia was 2015 1 and estimates were 1.0 per 100,000 men and 2.9 per 100,000 women. We believe that these figures are rising like other countries around the world. 2 The state of Kelantan, Malaysia reported as endemic of iodine deficiency goiter [3] [4] [5] and with a high incidence of thyroid cancer as well 1, 6 There are many published reports on risk factors for thyroid malignancy, such as thyroid nodule, 7, 8 being female and age less than 40 years. 9, 10 Our country has multiethnic population and variable geographic landscape. Therefore, risk factors and types of thyroid malignancy may differ from the ones that have been reported. In this study, we aim to describe distribution of different types of thyroid malignancy and to find the risk factors for having thyroid malignancy among patients underwent primary thyroid surgery at Hospital Raja Perempuan Zainab II, Kota Bharu, Kelantan, Malaysia.
MATERIALS AND METHODS

Venue and Patients
The study has been conducted in surgical department at Hospital Raja Perempuan Zainab II. It is the main referral center for thyroid diseases in the state of Kelantan, Malaysia. There are two surgeons specializes in thyroid surgery in this department. The patients who had primary thyroid surgery at Hospital Raja Perempuan Zainab II from June 2007 to December 2014, included in this study and patients who had re-operation for thyroid cancer excluded in this study.
Data
Epidemiological data and histopathological reports retrieved from Surgical Outpatient Clinic Registry. The operating surgeons retrospectively reviewed these records. All the diagnoses were verified and from the verified data, variables of interest abstracted. We took the latest result of surgery and removed previous results for this study.
Our study data contain these variables; the dependent variable was malignancy status of the resected thyroid specimen (coded as yes and no); the independent variables were: (a) Age (in years), (b) gender (coded as male vs female), (c) duration of neck lumps (in years) and (d) weight of resected thyroid specimen (in grams).
Statistical Analysis
All data were entered into Microsoft Excel Software for Windows (MS Excel) and were later exported to Stata version 11 (STATA) format for data cleaning and analyses.
We used mean SD and frequency (%) to describe numerical and categorical data variables respectively. To estimate the unadjusted and adjusted risk for thyroid malignancy (age, gender, duration of neck lump and weight of thyroid specimen), we used logistic regression. The level of significance set at p-value of 0.05 (two sided).
RESULTS
Between June 2007 and December 2014, our hospital had performed a total of 723 thyroid surgeries. After excluding 24 incomplete entries and duplicates, 699 patients were eligible for the analysis.
Out of 699 patients, 85% (594) were female and the remaining 15% (105) were male. The mean age was 43.5 years (SD = 14.0), mean duration of neck swelling was 5.9 months (SD = 6.7) and the mean weight of resected thyroid specimen was 157 gm (SD = 161.0). Table 1 shows that 26.9% (188) had thyroid malignancy. The commonest type of thyroid malignancy was papillary thyroid cancer (77.13%), followed by follicular cancer (17.6%) and others (5.3%). The other types of thyroid cancer were thyroid lymphoma (3), medullary thyroid cancer (1) and anaplastic thyroid cancer 6). Table 2 shows the crude estimated odds ratio, significance value, and the corresponding 95% confidence intervals for each of the predictor. Variable age is significantly related with the odds of having thyroid malignancy (p < 0.001). The estimated odds ratio indicates that when age increases by 1 year, the odds to have thyroid malignancy increases for 2.7%. This is equivalent with 14.4% increase in the odds to have thyroid malignancy for every 5 years increase in the age; and with every 5 years increase in age, the increase in the odds range can be as low as 13% to as high as 15.9% at 95% confidence level. Sex is also significantly related with the odds of having thyroid malignancy, e.g., male patients have 68% higher crude odds for thyroid malignancy than female patients. For crude analysis, duration (months) and weight (gram) of the tumor do not significantly associate with the outcome at p-value of 0.05. Table 3 shows that when age, duration of having the tumor, weight of the tumorresected (in grams) and sex analyzed together (covariates) in the logistic regression, only variable age is significantly related with the outcome (thyroid malignancy) (p < 0.001). The adjusted odds for thyroid malignancy with each 1-year increase in age are at 3%. The independent effect of sex has now become nonsignificant statistically; with the odds reduces from 1.680 (Table 2 ) to 1.33 (Table 3) . Reduction of odds ratio for more than 20 is suggestive of confounding effect exerted by the other covariates in the model, possibly age. In addition, similar to the crude model in Table 2 , duration of neck swelling and weight of resected specimen do not relate with odds of having thyroid cancer; p-values of 0.513 and 0.955 respectively. program and introduction of iodized salt. Although we do not have the latest incidence rates and we did not measure iodine levels in our patients, we believe that the incidence of iodine deficiency goiter in Kelantan remained high. Prevalence of thyroid cancer in our center was 26.9%. This is high in comparison to other main referral hospitals in other states of Malaysia. 11, 12 It also coincides with the reported high rate of iodine deficiency disorders in this region. These results seem to match the theory that chronic iodine deficiency leads to abnormal nodular thyroid growth and ultimately occurrence of thyroid malignancy. 13 However, there had been studies from European countries [14] [15] [16] that did not support this theory.
They compared incidence of thyroid cancer in areas known endemic of iodine deficiency with areas of sufficient iodine and found no difference of thyroid cancer incidence between these areas. Also, iodination of salt was not associated with increase in incidence of thyroid cancer. Like global incidence of thyroid cancer, they found all areas showed steady increase rates of thyroid cancer incidence. Like many published reports, our study show that the papillary thyroid cancer constitutes the highest type of thyroid malignancy followed by follicular thyroid cancer. Prevalence of anaplastic thyroid cancer was only 0.9%. The significant risk factors for thyroid malignancy are age and sex at univariate level. On the contrary, when variables age, duration of having the tumor, weight of the resected tumor and sex analyzed together, age was found the only independent risk factor for thyroid cancer in our population.
Advancing age is acknowledged as an important risk for thyroid cancer. Belfiore et al 17 reported that the risk of thyroid malignancy was three times higher in patients' ages more than 60 years and higher incidence of cancer in males. Studies in Great Britain 18 and Brazil 19 also found thyroid cancer incidence was higher in advancing age. In addition, micropapillary carcinoma of thyroid has been reported to be significantly higher in patients aged 50 years or older. 20, 21 Micropapillary thyroid cancer is a frequent incidental finding on histopathological reports of resected thyroid that was initially diagnosed as benign. We could not demonstrate that duration of thyroid nodule is also a significant factor for thyroid carcinoma.
Duration of thyroid nodule is subjective depending on patient's perception and therefore, may cause lead-time bias. We believe that the presence of goiter may have been longer than the patient thought. Mafauzy 
LIMITATIONS
Limitation of our study includes: (a) The design was cross sectional which limits the temporal relationship to prove further the cause-effect relationship, (b) limited variables on the patients' database included as predictors for malignancy, e.g., TSH measurement were not included in this study and (c) the data came from hospital-based patients, hence, reduce the generalizability of our results to all the Kelantan general population. The strengths of our study include adequate sample size and all histopathological tests were confidently verified as all the tests were carried out at our single laboratory setting. However, our study can improve further if there's bigger sample size to study the relationship between sex and risk for thyroid malignancy, as well as adding more variables in our registry.
CONCLUSION
Our study produced similar results to other papers; the commonest thyroid malignancy is papillary thyroid cancer and increasing age is associated with higher risk for thyroid malignancy. Sex shows significant relation with the outcome at univariate analysis but not at multivariable analysis but both duration of having tumor and the weight of the resected tumorare not important risk factors for thyroid malignancy. These results reminded us the need to have a high index of suspicion for cancer when managing elderly patients presenting with clinically benign goiter.
